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(54) LAYERED TYPE CELL AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To provide a cell of a structure which 
enables fitting of the cell to a substrate and the like, and 
to provide a manufacturing method of a layered type cell 
in which a terminal electrode is formed by forming a 
layered type cell, in which wide facing area is ensured 
between a negative electrode and a positive electrode, 
or which can achieve high energy density by means of 
multilayered structure. 

CONSTITUTION: At least one pairs of a positive 
electrode, an electrolyte 3 and a negative electrode 2 
are polymerized into an integrated form by using a 
method of forming a thick film or of forming a thin film, 
or a method in which the both methods are integrated, 
to form a layered body. Terminal electrodes 4, 5 
connected to the positive electrode 1 and the negative 
electrode 2, respectively, are provided on more than one 
end surfaces of the layered body. The entire shape of 
the cell is hexahedron, The positive electrode 1 and the 
negative electrode 2 are layered through the electrolyte 
3 so that at least one part of the positive electrode 1 and the negative electrode 2 are 
displaced, and the layered body is cut into hexahedron, in which the end parts of the positive 
electrode 1 and the negative electrode 2 are exposed to more than one surfaces, and the 
terminal electrodes 4, 5 are coated on the end parts. 
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JP 06-231796 (partial translation) 

"Layered type battery and method for producing the 

same" 

[0008] 

[ Examples ] 

FIG. 1 (A) is a perspective view showing one example 
of a layered type battery according to the present invention, 
FIG. 1 (B) is an equivalent circuit diagram of the same, and 
FIG. 2(A) is a cross sectional view of the same. In the 
figures, 1 is a positive electrode, 2 is a negative electrode 
and 3 is an electrolyte, and these are layered and unified by 
a thick film forming method such as screen printing method, 
sheet method and the like, or a thin film forming method such 
as vapor deposition, sputtering, CVD and the like, or a method 
combining these methods together. 4 and 5 are terminal 
electrodes formed connected to the above-mentioned layered 
body and they are connected to the positive electrode 1 and 
the negative electrode 2, respectively. Therefore, the 
battery according to the present invention has a structure in 
which battery elements each comprising a positive electrode 1, 
an electrolyte 3 and a negative electrode 2 as a set are 
connected in parallel by the terminal electrodes 4 and 5. 
[0009] 

Specific examples of material composition will be 
described. As FIG. 2 (B) shows, the positive electrode 1 is 
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formed by applying a positive electrode material lb made from 
a positive electrode active material such as LiCo0 2 with a 
binder resin onto both surfaces of a metal film la of Al or 
the like serving as a positive electrode current collector. 
The negative electrode 2 is formed by applying a negative 
electrode material 2b made of graphite, for example, onto both 
surfaces of a metal film 2a made of Cu, for example, serving 
as a negative electrode current collector. As the electrolyte 
3, there can be used a liquid electrolyte such as an aqueous 
solution of LiC10 4 contained in a conventionally used polymer 
film, a solid electrolyte or one prepared by mixing a solid or 
liquid electrolyte with a porous ceramic. In the following, a 
variety of methods for producing this layered type battery 
will be described. 
[0010] 

[Screen printing method] FIG. 3 is a view 
illustrating positional relations of patterns in the case of 
forming the positive electrode 1, the negative electrode 2 and 
the electrolyte 3 of this battery. First, the case of 
applying the printing method is described. As FIG. 3 (A) 
shows, on a base 6 made of an insulating material, a paste of 
a positive electrode material lb, a paste of a metal film la 
serving as a positive electrode current collector and a paste 
of a positive electrode material lb are printed overlapping 
one another in the same place. Next, as FIG. 3 (B) shows, a 
paste of an electrolyte 3 is printed on the entire surface. 
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Subsequently, as FIG* 3 (C) shows, a paste of a negative 
electrode material 2b, a paste of a metal film 2a serving as a 
negative electrode current collector and a paste of a negative 
electrode material 2b are printed on the place that is shifted 
from the place where said positive electrode 1 is printed. 
Next, a paste of the same insulating material as the base 6 or 
a paste of the electrolyte 3 is printed on the entire surface 
thereof, and further the positive electrode l f the electrolyte 
3 and the negative electrode 2 are accumulated repeatedly. 
Then, as FIG. 3 (C) shows, cutting is done with margins W in 
such a way that the positive electrode 1 is exposed on one 
side and the negative electrode 2 is exposed on the other side. 
(If necessary, baking may be done.) On opposing sides of a 
layered body cut and formed into a hexahedron, terminal 
electrodes 4 and 5 are formed by plating, baking or a thin 
film forming method such as vapor deposition and sputtering. 
[0011] 

[Sheet method] In the case where the battery 
according to the present invention is made by the sheet method, 
the positive electrode 1 and the negative electrode 2 are made 
by forming layers of the positive electrode material lb and 
the negative electrode material 2b by the doctor blade method 
on both sides of sheets of metal films la and 2a of Al, Cu or 
the like serving as current collectors, respectively. Also, a 
polymer film with an electrolyte contained therein, a solid 
electrolyte sheet or a sheet made by mixing an electrolyte and 
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a porous ceramic and forming into a film with a binder is 
prepared. These are layered alternately, and in the case of 
connecting the battery elements in parallel, the positions of 
the positive electrodes 1 and the negative electrodes 2 are 
sifted alternately. These are cut into a prescribed size and 
unified by hot pressing. Subsequently, terminal electrodes 4 
and 5 are formed in the same manner. 
[0012] 

[Sheet method plus screen printing method] A 
positive electrode 1 and a negative electrode 2 are formed^by 
the sheet method respectively. A solid electrolyte paste is 
printed on a positive electrode sheet (or a negative electrode 
sheet) and a negative electrode sheet (or a positive electrode 
sheet) is layered thereon. This operation is repeated and the 
layered sheets are unified by hot pressing. Subsequently, 
this is cut into a prescribed size and terminal electrodes 4 
and 5 cure formed in the same manner as above. 
[0013] 

[Thick film forming method plus thin film forming 
method] On a positive electrode 1 (or a negative electrode 2) 
formed by the printing method or the sheet method, a layer of 
a metal film la (2a) serving as a current collector is formed 
by vapor deposition or sputtering. The positive electrode 1 
(or the negative electrode 2) may be layered further thereon. 
The metal film la (2a) can be made thinner in this manner. 
[0014] 
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FIG. 4 (A) shows an example where a layered type 
battery 7 of the present example is fixed onto a base plate 8 
connected with a solder or electrically conductive adhesive 9. 
FIG. 4 (B) shows an example where a battery 7 is set with 
terminals 10a and 10b of a holder 10 in contact with terminal 
electrodes 4 and 5. By forming the terminal electrodes 4 and 
5 on sides, mounting onto the base plate 8 is easily done and 
setting into the holder 10 is easily done as well. Further, 
by constructing the battery in a hexahedron, useless mounting 
space can be reduced compared to conventional cylindrical 
batteries . 
[0015] 

FIG. 5 (A) is a perspective view showing another 
example of the present invention and FIG. 5 (B) is a cross 
sectional view of the same. In this example, an exterior 
package (case, laminate) 11 for protection is provided. The 
exterior package 11 protects interior components and, in the 
case of using a liquid electrolyte, it prevents the 
electrolyte from evaporating. Electrode terminals 4 and 5 are 
exposed to the outside at opening portions 11a provided on 
both ends of the exterior package 11. 
[0016] 

FIG. 6 (A) is a perspective view showing another 
example (series connection) of the layered type battery of the 
present invention, FIG. (B) is an equivalent circuit diagram 
of the same and FIG. 7 is a cross sectional view of the same. 
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In the present example, a positive electrode 1, an electrolyte 
3, a negative electrode 2 and an insulator 12 are layered 
sequentially and repeatedly by the above -described variety of 
methods, and after cutting and drying, the positive electrode 
1 and the negative electrode 2 of the adjacent battery 
elements of each layer are electrically connected by 
connectors 13 on one side, and terminal electrodes 4 and 5 are 
adhered to end portions of the positive electrode 1 and the 
negative electrode 2 of the battery elements at the both ends, 
thereby connecting each battery element in series. According 
to the present example, a voltage corresponding to the number 
of the battery elements can be obtained. In the case where a 
solid electrolyte is used as the electrolyte, a solid 
electrolyte can be used as the base 6. In this example, the 
negative electrode 2 and the positive electrode 1 are layered 
with an interposition of an insulator. However, the battery 
elements can be connected in series by directly layering the 
current collectors 2a and la of the positive and negative 
electrodes without layering each negative electrode material 
lb and positive electrode material lb on the side where the 
negative electrode 2 and the positive electrode 2 are adjacent. 
In each of the above examples, an exterior package 11 as shown 
in FIG. 5 may cover portions other than the terminal 
electrodes 4 and 5. It goes without saying that the present 
invention is not limited to the case where the positive 
electrode, the negative electrode and the electrolyte are as 
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described in the above examples, and it can be applicable to a 
variety of other batteries. 
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